04-12-05 13:52 FroiD-LEGAL DEPARTMENT 5086503329 T-137 P. 04/09 F-107 

10/032,168 
Page 3 of 10 

AMENDMENT TO THE CLAIMS 

This Usxing of claims will replace all prior versions, and listings, of claims in ibe 
application: 

T TSTING OF CLAIMS 
1.-2. (cancelled) 

3. (currently amended) An nnag<^ Hg^r;^ analysis me^od for inspecting pads 
of electtonic devices, t^c meftiod con^p^ s m g: 

ac quiring an image corresponding to a pad; 

generating binarized rmage dara from the image: 

gepeqting a list of dark regions from the bmarized image: 

selecting at least one dark region from the list of daik regions: 

gmer^ting edge data bv peiforming edge detection op ^ poffioff of 
y^e i^age cnrrespQiKiing to tt^e at leas^ oqe dark yeg ion ; 

Tbo imago data anQlyGi& m e thod of oloim 1 wh e r e in tb a Qtap of 
gonomcing edg e doio further comprises; 

positioning a geometric mask ai a plurality of mask positions 
tangent to the edge data; and 

pruning the at least one dark region of at least a portion of 
b ouBdoiy d es CTiption t l>e binarized image data n ot contained by the 
mask position s; and 

computing a boundary description of the at least one f^a^y reprinip 
using the binarized image data and the edge da^ 

4- (original) The image data analysis method of claim 3 wherein the 
geomecic mask is circular. 

5. (original) The image data analysis methoa of claim 3 lUnher comprising 

the application of a fuzzy threshold according to an aspect ratio of 
the at least one dark region for limiting the pruning step. 

6. (currently amended) Th e imaga daia onolyoiQ method i>f claim 1 further 

An jmage data analysis method for inspecting pads of electronic 
devices, the method c omprising: 
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acquiring an image corresponding to a pad: 

g^ffeqqqg t^inW^^d jynage <^\^ from tfie im^ge^ 

p<>iiftfatmp a list of dark regions from the binarized image: 

selecting at least one dark region from the list of dark repions: 

geqefaiing edge data by performing edge ^x&c^ o ^ o p a portion of 
the image corresponding to the at least one dark region: 

generating a first elliptical representation of an extremal end of the 
at least one dark region; 

generating a second elliptical representation of a subset of the edge 
data corresponding to a region adjacent to both sides of the 
extremal end of the at least one dark region; 

generating a third elliptical representation of the edges used in the 
first and second elliptical representations;-e^ 

pnming the at least one dark region in response to a comparison of 
the first elliptical representation, the second elliptical 
representation and the third elliptical representatio n: and 

computing a boundary description of the at le^; one dark region 
usyig the binarized image data and the edge d^ta , 

7. (original) The image data analysis method of claim 6 wherein the step 

of pruning the at least one dark region lUrther comprises: 

calculating a fit error of the first elliptical representation and a fit 
error of the second elliptical representation and a fit eiror of the 
third elUptical representation; and 

pruning the at least one dark region using the elliptical 
representation having a minimum fit error* 

8. - 17. (cancelled) 

18, (currently amended) An image data analysis system comprising: ^ fte 
syQicm of oloim 17 whotoin tho proooaoor fimhor ooropri ^ Hsfl ^ 

a camera: 

a machine vision processor coupled to the camera^ the processor 
and camera configured to acquire an jmage corresponding to a 
region of inspection; 
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means for generating binarized image data f rom image: 
means for peneratinp a list of dark regions from the bjpsfj zed 

means for selecting at least one dark region from ihe list of dark 
regions: 

ipeans for generating edge data by peyforpipg edge 4eT:ecrion on a 
portion of the image coiresponding to the at least one dark region; 

means for heuristic refinement of the binarized image data and the 
edge data: and 

i ^aps for computing a boundary description of i}^ ^ ^\ le ftg^ ope 
dark region using the binarized image data and the edge data; 

means for positioning a geomemc mask at a plurality of mask 
positions, the mask positions tangent to the edge data in th e imago, 
imag e ; and 

a-means for pnming the at least one dark region of at least a 
portion of the boundary description not contained by the mask 
positions, 

19, (original) The system of claim 18 flmher comprising a means for 

applying a fuzzy threshold according to an aspect ratio of the at 
least one dark region for limiting the pruning means. 

20. (cuirently amended) Ap iTOge ^afa at^q^ysi^ systefft T he Bysnan of 

claim 15 fw feaFcomprising: 

. ineans for acquiring an image corresponding to a region of 

means foy gen^ratigg frMzftd mm from the ^mag^; 

means for generating a list of 4?rk pegjons fioffT t^e ^^yized 
ffft^ge 4ata; 

means for selecting at least one dark region from the list of dark 
regions: 

meyis for generating edge data bv performing edge detection on a 
portion of the image corresponding to the at least one dart region: 

means for generating a first elliptical representation of an extremal 
end of the at least one dark region; 
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means for generating a second elliptical represeniation of a subset 
of the edge data corresponding lo a region adjacent to botb sides of 
the extremal end of ihe ai lease one dark region; 

means for generating a third elliptical representation of the edges 
used in the first and second elliptical representations; and 

means for pruning the at least one dark region in response to a . 
comparison of the first elliptical representation, the second 
elliptical representation and the thkd elliptical representationiand 

pne^s for computing a boundary description of the at least one 
dark region usipp tfte binai^ze4 image ^ata and the edge data . 

21. (original) The system of claim 20 further comprising: 

means for calculating a fit error of the first elliptical representation 
and a fit error of the second elliptical representation and a fit error 
of the third elliptical repreisentation, and; 

means for pruning the at least one dark region using the elliptical 
representation having a minimum fit error, 

22, -27,(canceUed) 

28. (currently amended) Ap image data an^^ysjs Tp e tfjQcj for inspgcting 
scenes, the T he imag e data onalvoiG m etho d of claim 37 whordo 
ifao QgQp of gonoracing od^o dam funhar oompriaof a comprising: 

acquiring an image of a scene: 

generating binarized image data from^e iiff^g e ; 

gftneraiing a lifii of dark regions from ihe binarized image: 

selecting ai least one dark region from the li^t of dark regions: 

generating edge data by performing edge detection on a portion of 
the image corresponding to the at least one dark region: 

positioning a geometric mask at a plurality of mask positions 
tangent to the edge data;-aRd 

pruning the at least one dark region of at least a portion of 
boundary des<a F ip t k» - t he binarized image d ata not contained by the 
mask posiiionsiand 

computing a boundary description of the at le^t QI^i 4?F]^ region 
using the binarized image data and t^e edge d^^ . 
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29. (original) The image daw analysis method of claim 28 wherein xht 

geometric mask is circular. 

30. (original) The image data analysis method of claim 28 further 

comprising the application of a fuzzy threshold according to an 
aspect ratio of the at least one dark region for limiting the pruning 
step. 

31. (currently amended) Afn image data analysis method for inspecting 

scenes, the T ho imag e data tmolysis m etho d of oloim S7 fiirth a r 
comprising: 

acquiring a n iTnap a of a scene: 

generating binarized image data from the image: 

gcnerqt^ng a list of daric regions from the binarized image: 

sfi|ecfing at ieasr one dark region from the Ust of dark regions: 

generating edge data bv pertbrming edge detection on a poffton of 
the image coraespQndina to the at least one dark region: 

generating a first elliptical refpreseni^tic^ of an extiemal end of the 
at least one dark region; 

generating a second elliptical representation of a subset of the edge 
data corresponding to a region adjacem to both sides of the 
extremal end of the at least one dark region; 

generating a third elliptical representation using the edged from the 
first and second elliptical representations; and 

pruning the at least one dark region in response to a comparison of 
the first elliptical representation, the second elliptical 
representatioit, and the third elliptical representatiouLisd 

computing a boundary description of tfte least one ^ark rcgj on 
us jftg ^e binarized image data and the edge data. 

32. (original) The image data analysis method of claim 31 wherein the 

step of pruning the at least one dark region further comprises; 

calculating a fit em>r of the fin^t elliptical representation and a fit 
enor of the second elliptical representation and a fit error of the 
third elliptical representation; and 
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pnrning the at least one daik region using die ellipUcal 
lepiesentanon having a minirouin fit etror. 



33.-37.CcanceUe(l) 



PA6E«9'RCVDAT4/12l2IIOS1:M:31PM[EasternDayfi9htTjine]'SVR:USPTO^^ 



04-12-05 t3:5Z From-LEGAL DEPARTMENT 



5086503329 



T-137 P. 02/09 F-107 




United States Patent and Trademark Office 



UNITO) STATCS PfiPARTMtlST Of COMMERCE 
lipsvpa Sr»tea PaKwl nod TnKlFm«TV Oflice 
. COMMiSSlOtfER FOfi PATENTS 
UOa i4S^ 
AHMMMTfU. V.|gpQM3Zll3-l<D0 



APPLICATION NO 



FILING DATE 



FIRST NAMEP INV IOK 



10/032.168 



12/21/2U0I 



7590 



23459 

ARTHUR J. GVBA 
J.EOAL DEPARTMENT 
COONEX CORPORATION 
ONE VISION DRIVE 
NATICK, MA 01760-2077 



00/07/2005 



ATTORNFr DOCm NO. CONFIRMATION NO 



COl-001 



fiOS2 



£XaMINER 



aRTUNTT 



PAPIillNUMflEll 



2023 

DATE MAUJED. (yiyu7/2005 



Please find below and/or atiachcd nn Office coinmunicatioA coacenuDg tbi^ jippbcatioji or proccediT^. 



PAGE 2/9*RCVDAT4/12l20051:44:31PM [Eastern Daylight Tiine]'SVR:USPTmRF-^^^ 



04-1 Z-05 13:52 Fron-LEGAL DEPARTtENT 



5086S03329 



T-137 P. 03/09 F-107 




UNU tU S l ATES PaTFNT and TRAOtMAKK OFUCE 



COwm'?.C-Q«CR FOR PAipniTa 
UfiiTED ST^kTZJi Patent TR^c^^A«^ Orricp, 

PO BOa iASO 

Ai.ex«NOftiM. VA 2131 a-i<»?o 

NoticeiirN<Ki-CompliantAmendron)t(37CFR 1.121) / 

The 4iri«;*jJine;ii docmntfrn iiK'J *jn / ^ ^ — oS^ is considcreii non-compUsaiu bL'caustf ii t^s t'ailcU iiikbi The rcijuir/mcnu of 
^7 c Tf< t 1 2 1 Tn t»rJcr r'ui The .imentinii-'nt docitm<^TH u» he oimjilMm, uomfuion of ih<; toUowiTit ncm(^) is jrquUifa Only fbtf 
currvvWU air'cUua uf ihc noii-«:omplmt ^mvnUniviK d&}«;um«a( muit be re$UDmineU (in its eDtii-c(y), e.g,, tkie eacurv 
*'Ain«:nameiit9 to thv cluim>" >iM;iioa vf ttppUcant's ameii4incnt aucma»ot mu»( r»-kubmi((ifd. 37 CFB. I.l2Uh} 

THE FOLLOWING CHECKEO (X) I i hM{S> CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPI.lANT 

□ A AmcnUi?aparag4Jip]:K3)doiioiaiclu4cnii!irKini5S. 

XD - -B ^T^r'V pir^f^r^f ^K,'^} <f%rni1rt nM imdcHineii . _ ^ - - — — -• 

□ C Cnhcr . 



D 2 Aft^ifitct 

Q A. Nol pfciiemcU Oil a ScpmlUlC ihccl. 37 CI* R I IZ 
□ B OrhtfT 



a 



□ 



4. A/Ucjldnicnii 10 tllc ciajin> 

□ A A coinpkic Jiiiini; oi hH ot'iJie cliwrn^ i^i pjcscm 

8 Hie lii;ting ofciauns \Xoc^ nol incluae Qii; icxl pcsnaiiig CkLnis (^iiy;ludizig wilhdravvu cUifus) 
C Eauti clauit Aas been proviUcU wuh ihc prupcr ^latii:! idcnimcr, ami as :such, the imiiviJual ituius oi ca;:h 
cliiiin cijimu be jUeautwd Nuic ibc iTtiius ox every ciaiiri iiiusi be iiiUicaied alter ii^ claim numbei by li^iag 
vnc i»r*ilic! ibliow*ng 7 siani£ idcrUilicxs. (Onginitl). (CmrenTlv wnendcdX (Cancelea). (^Wiihdia>3vnx (Previously 
prtf:jtfjiie4), (New) nnU (Noi c^nw^a) 

D TlK cittuu.-* ul llii.> »4in«i»idiuf;m pap^-'f bavc Out been prw-acnlvU m «j<wcjiding numencw»i order ^ 

£ ouvr (v^ lc^:^^^ st,^ ^aA 3/ — {/q ncff" tigtfi — iSfff^Mr^ — Lfi(ftit<*Tifcr-S 



For lunlwr c \p Janttiiun oi x^k aiiienamtni fonnai required by 37 R 1 . 1 2 1 , see NOPhi* $ec 71 4 and intf U SPTO wcbsutf ai 

If Ult' »iuii.LoiTvpUi^iiT ahiendiiiciji i<i a PKEttMINARY- AMEND MENT,-ttpplJosHC is grvdnOKF MONTH troauOie maiJ. rtnU:ur 
tbJi ielfer u» supply tl>tf cwecied sccuon which complies ^vim 37 CFR 1 121 FmiIoti: to curaply with37 CFR 1.121 will rcsuJt iii 
iiwii-cuirN' tif THtf pieiini«lyry amt-nUiuciu «iria exomuwion on ihi: mcriis will commence wiTtiOui coiisidejaiion ofihe proposed 
cbain^cj m ifte piciiinin4Ty ami^ndmcnKb) Has nulici.* is ooi 4n acuun under 35 U S C 132, tmU ihb ONE MO^TH umv umu 
i» mtl vxlvnOitbk 

\( ihL- n^»Tin;umphi»nT .micndmem a reply u> a NON-FlNAL OFFICE ACTION (including a sabmbsion for an ftCE). wnd 
aUK w Hie »ijiicadmeni ^ppL-zHi tu be a /^/>/i<:< yr4tf aucmpi iw be u reply (37 CFR 1 135(c);, applicant is ijtven u TIMh PtOtlOa uf 
l^NI Ml )M I N rnmi the mtulini; oT t»n< noiicc wiThin which fe-suDmn ttu: contwlcd .tcccum which complies wim 37 CFR I 12 1 
m uidcr lo avoid 4bamlonmcnl EXTENSIONS OF THIS TIME PERIOD ARE AVA|tA0i.£ UNDER 37 CFR 1.136(a). 

if ihc tuaendmcnl i> a reply lo ^ FINAL REJECTION, ilus jurm may be an iai4chjueni lo an Advisory Action Thss tjenod Tor 
rc^piir^ac tu u tiiiai rif|gi;tion ctmljnui?^ lu run irom Ihu dapg ^itl in the final rejection , and ii noi aXYcclcd by The noii-cowipllwll 
^lua of the 4niendmeni 

Lciial InwiobntfTiis Examiner (LIE) 



Tclephunr No 



Rev 6/04 



PAGE 3I9'RCVDAT4/12I20051:44:31PM [Eastern DayOghtTime]'SVR:USPTMFXV^^^^ 



